Effect of ErbB2 coexpression on the kinetic interactions of epidermal growth factor with its receptor in intact cells.
We have extended the use of stopped-flow mixing and fluorescence anisotropy detection to investigate in real-time the effects of ErbB2 coexpression on the kinetic interactions of epidermal growth factor (EGF) with the EGF receptor. Using stable 32D-derived cell lines expressing both the EGF receptor and ErbB2, and fluorescein-labeled H22Y murine EGF (F-EGF), a series of association and dissociation experiments were performed in which the kinetic interaction of F-EGF with cells was monitored by observing time-dependent changes in fluorescence anisotropy following rapid mixing. Data were collected at various concentrations of F-EGF and multiple cell densities, using cells that express similar levels of the EGF receptor but different levels of ErbB2, and then analyzed by fitting to a two independent receptor-class model using global analysis techniques. The recovered kinetic parameters indicated that the coexpression of ErbB2 had relatively modest effects on recovered rate constants and calculated K(d) values, but a significant effect on the fraction of receptors associated with the high-affinity receptor class. This effect on the fraction of high-affinity receptors depended on the relative expression of ErbB2, as higher ErbB2 expression levels correlated with a larger fraction of high-affinity receptors. Further, the increase in the fraction of high-affinity receptors due to the presence of ErbB2 occurred without any change in the total number of EGF binding sites per cell. Thus, we have identified modulation of the relative populations of high- and low-affinity classes of EGF receptors as a consequence of coexpression of ErbB2 with the EGF receptor.